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INT»^I3!,t|jCTyON. 


In 80 age hite the WtiCA oducimn brahchea out lotb so many 

studies, it U presumad ht 1^1 oao Hftsilitate the acquirement of any 

* V (, 

useful science may >be aW)il$a4 ior adding another book lo the gsuerat 
stock. The utility oi Practical Oeomatry (at the same ti^m^at it laye 
a foundation for the study 'Of Perspective, «d easeutiad tb wawing Ipcat 
views) has rsiodifsad it a^iMCeieNiM? part of the education of a geotteman. 
It ibrmf„ p(»hip)'^« tibnjpi^t interesting branch of maiikeimatics> and pro* 
pares the mind hi that t^ieoies of hoowiedge erbtdbi esWera upon the pos< 
scssor additional consequence as a acbolais. , * 

The Problems exhibited inihia'|rork are tendered so BiMple by the 
written Explanations, that the atiidy Of them cannot appear like a task j 
and the youth who possesses sufficient ingenuity to mvent stars tistr Itis 
kite, is likely to be iftaensihiy lad to draw these maffiematica) tigures for 
his evening’s amoseuteot. 
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BOOK I. 

OP me DiiacftimoN or tixts. 

Propoiition 

j 'Fo erect a Perpendicular at a given Point, m the Middle of a ngUt Line 2A 


II 1 0 laise a Perpendicular at the > vtiomUy of a given right Lino lb. 

III. lo riibe 3 right Liae upon a given Angle, so as to incline neither to • # 
the Eight nor to the Tieft • * 

TV. To let fall a Perpendicular upon a given right Line, fioni a Point 

M/iihout It • . • • . • ib. 

V. To draw a lane paiallel to anotlicr, through a given Point • 'iS 

VI. To bisect a given nght Line , « • , ib» 

VII . To bisei t a given rectiUneal Angle • . • . 31 

VJIL To make an Angle equal to a gistKi Angle at ^be EKtremlty of a lane lb. 

IX To divide a given light Line into any Number of lequal Parts ^ 32 

X 1\) draw a Tangent to a Circle fiom a given Point « • ib. 

XI To diaw a Tangent to a*Circle at a given Point * • , 95 

XII Given a Circle and Tangent, to find the Point of Contact • il^. 

A 2 



rropoMtkn , ^ \* Pfigs 


XIII. To do$cribe a Spiral upon a given Line • « ^ 36 

XrV. Between two PoinU to find two others directly interposed ib. 

BOOK IL 

OF THB CONSTRUCTION OP PLANE FIGURES. 

i. To make an equilateral Triangle upon a given Line . 39 

II, To make £^i*ri!ingle with tljree given right Lines . . ib. 

Jir. To make a Square upon a given right Line ... 42 

IV. To make a regular Pentagon upon a given right Line . ib. 

< V. To make a regular Hexagon upon a given right Line . 43 

VL To describe a Polygon of any Number of Sides, from an Hexagon 

to a Dodecagon^ upon a given Line . . . il). 

VIL To make a Polygon upon a right Line of any Number of Sides, from 

twelve to twenty-four . . . . . 46 

VIII. To describe upon a right given Line a Segment of a Circle, capable 

of containing an Ang^e, equal to a given Angle . . ib. 

IX. To find the Centre of a given Circle ... 47 

X. To complete a Circumference begun, whose Centre is lost , ib. 

XL To describe a Circumference passing through three given Points 50 

XIl. To describe an Oval of a given Length . . . ib, 

XI II. To describe an Oval whose two Diameters are given . , 51 

XIV. To find the Centre and the two Diameters of an Oval . ib. 

XV. To make a rectilineal Figure upon a given Line, similar to a rectili- 
neal Figure proposed ..... 54 


BOOK III. 

{ 

, OF THE IKSCBZBIMC OF FIGUEBS. 

1. To inscribe in a given Cirple an equilateral Triangle, an Hexagon, 

and a Dodecagon sy 

IL To inscribe a Square and an Octagon in a given Circle . 6o 

lir. To inscribe a Pentagon or .a Decagon in a given Circle . ib. 

IV. To inscribe an ^^ijejitagQn in a given Circle . . , 6l 

V. To inscribe w.]^nn<Ntgan in a given Circle . . , ib. 

VL To inscribe in a ^ven Circle . . ib. 

VIL To in$cri||i^^^d}rgon in a given Circle • . . 64 

Vm. To cut dC^^^'a given Circle a Segn^t,* capable of containing an 

AaglCOqual to i, rectilineal 4^gle proposed . . ib. 



?ruposition 

IX. To inscribe in a Circle, a Triable atmiUur to a given TViangle ^ iS^ 
X T& inscribe a Circle in a given Triangle • . ^ ib. 

XI To inscribe a Square in a given Triangle • . • 6» 

XIL To inscrib<i a regular Pentagon in an equilateral TViahg^ • ib* 

XIIT. To inscribe an equilateral Triangle In a Sejuarc # • 69 

XIV. To inscribe an equilateral Triangle in a Pentagon . * ib« 

XV To inscribe a Square in a Pentagon • * . /i 


BOOK IV. 

OP THE CCnCtTMaCniPTlON OP PIGURFS. 

1. To circumscribe a Circle about a given Triaiigle * , ilir 

il. To circumscribe a Circle about a Square • • « 7^ 

III To circumscribe about a Circle a Triangle biniilar to a given Triangle ib. 

IV. To circumscribe a Square about a Circle . . • • ;ti 

V. To ciirumscribe a Pentagon about a given Circle . . a* 

VI. To circunibcribe a regular Polygon about a Polygon of Uic same Kmrl 77 
Vn, I'o circumscribe a Squat c about an equilateral IViangJc . ib. 

VIII. To circumscribe a Pentagon about an equilateral Triangle . SO 

IX. To rirruinscribe a Triangle, similar to a given Triangle, about a Square ib. 

X. To circumscribe a Pentagon about a S<tuare • . Hi 

BOOK V. 

OF PaOPOKTIONOkL LINl.S, 


L To tiini a mean Proportional between two otl.cis • . ib 

II. Given the Sum of llie Extremes aqd mean Proportional, to dislinguisli 

tiic* Extremes . . , . • . . 81 

III. Given the Mean of thice Proportionals, and the Diitcreiice of the 

Exti ‘Uies, m find the Extiemes • • • • 

IV. To find a tliird Proportimial to two gi^cn Lmei; . . 

V. lb cut oft' from a given right Line, a Part Uiatsliall bo a mean Pro- 
portional between the Remainder and a third Line proposed /b. 

VI. To find a fourth Proporliouul • ... 88 

MI To find two mean Pn^portionals between two given right Lines ib, 

VIll. To cut two given Lines, each into two Parts, so that the four Seg- 
ments shall be proportional . • . , , 

IX. ^ Given the Excess of the Diagonal of a Square above the Side, to find 

the Magnitude oi tlfat Side . . , , 

X. To divide a given Line in e;ittteme and mean Proportionals . g 2 





XJ. To divide e lajic accsardiug lo 9 oy given Eatio . . 91 

XU. To make two Bectanglos upon a given Line, that shall be in a ^veu 
EkUo ...... 

Xin. To nsNlke a geometrical Plan and Elevation ... 95 

XIV. CoOtaijluJilg the Plan, Elevation^ and Perspective of a double Cross 96 

• XV* Method of making an Oval ol apy given Ounchsum . 96 



LIST 

or THE 

riGmrTEs undbr E4ca pL4TJ$.\ 


Ta£ T^OHtUPIECS^ 

A Mm by tho Bridge »t near Dt]i|)tlni>'* 

PI«e • 

] . A Horsc'ixuU, used ui a Manufactory fiot raaiung Whitings 

2. Stonetnastms, wito the ^i>ne<»awyer*& Shed, &i. 

3 . A. Capiitau foi raising St(Hiei>, Timber, aiuf«oUier heavy Bodies^ ftota, 

Vcesek on tbe Biver, 

4 . Wheelwrights af WorK. 

6^ Men giioding. 

(), Stonemasons lav a Pavement . 

7. Coppc! -plate Fruiters at Work. 

8 Figuies at the Invalids Well, Pans. 

9. Horses and Sheep at a (^rio. 

10 . A Stall at a Country Fail. 

1 1 , BiiCklayers at Work. 

J.1, Men weighing, the Seales susiiended on a Triangle. 

13 Silipwnghts making a Mast. 

14 . A Gioup of Utensils foi the Daily. 

1 A Windmill. 

iri A Water-cowduit, with a Group of Water»cails, 

17 Tile kilns. 

18. Machine lor removing Tii|Biber, wWi Woodmen at Work. 
iQ. Gipsies cookmg. 

20 A Well, with a Horse taking Water. 

21. Fishermen a‘ a Capstan. ^ 

22 . Gothic Conduit, with a Woman fetching Water. 

23 . Machine for raising Umber, Ac. 

24 . A Futnp, with a Water-cart. 

25 . Cooperage, with a Brewei’s Vat, Ac. 

26 . A Bnckmaket’b Mill for grinding Clay. 

27. Sawyyrs at Work 

28 Market-cross, withBooUk^ Figures^ Ac. 

29. An loe-house in a Oardcp, with Men rollmg a Gravel Walk, 

30 . Making a Hay'SUck,*witii a Hbrse-sledge, Ac. 

31. Loading a Tiinher-tiig under a Triaijigle. ^ 



PJsile ' 

A Fbatitein in -ft Gamen, with Steps* , Vase, Figures^ 
33^. Pii^sterers at Wcirk. 

34; Thatching a {lay- stack. 

35C A Tiime-kiln. 

36. A Grecian Rain. ■ . * \ , 

37 . Turners at Work. 

38. Making a Rudder for a Ship of War. 

,, 39 . Group of Packages* Anchor* and Cannons. 

40* A Landlfig-vplace* with Boats* See. 

41. A Steam-engine for raising Coal, &<:. 





THE DEFINlTIOKr QV A POINT. 


A Poi^T is that which has no parts. Bj^this definition you may easily perceive, 
a^'poiut has neither length, nor breadth, nor depth j tliat it is not any thing 
sensible, but only intellectual ; for nothing falls under the notice of om senses 
that has nothing of quantity, and nothing is quantity tliat ha^ parts 5 so that 
to say a point is sensible, would be to say it has parts, which would contradict 
this definition. Notwithstanding, since no operation can be performed without 
(he intervention 6f soincthing corporcid, we usually represent a mathematical 
point by A physical point, which is an object of sight the smallest and the least 
senstblo that can be, and which has no geometrical magnitude divisible to our 
senses, and is made by tiiA prick of a pin^ point of a compass, pen, or pencil, as 
the iwiut marked . * . • • • * • • • 

A ccutral point, or centre, is a point from which a circle, or circumference, is 
described ) or rather it is the middle of a figure, as the point . . B 

A secant point, or, as some call it, a point of intersection, is a point where 
two or more lines cross one another, as the point . , . • C 


THE DEFINITION OF A LINE. 


A line is a Icngtli without any breadth. 

A lino is nothing but the track made by a point passing from one pldce to ano- 
tber^ and would not be perceived, if it were not delineated by a physical point, 
which by its motion represents a line to us, as , • A B, C D, £ F 

There are as many sorts of lines aa there are different kinds of motions, which 
a point, the principle of a line, is capable of j tiiough there are but two, which 
are simple and the principal, viz. a right and curve, and a third, which is ('ailed a 
<^4.tnUed line, because made up^ of the two former, that are usually considered in 
« geometry. 

A right line is one (hat Ifes equally between its extremities. 

Otherwise it is a line that goes from one point to anoUier without any devia- 
tion, as • A B 

A curve line is that which turns out of Its way by one or more deviations, as C D 
When such a line (is this is described by a of ^ 



line is that which is both straight and a enrve, as the line 

5 • - 


w > 



X \yr^: 





A Line is distinguished into finite and iifinitei into apparent and occult , 

A FI HITE line is a bounded line, containing or supposmg a ueccssaiy length, aa A 
An infinite line is an undetermined line, having no precise length, ns B 
An apparent line is one described with ink or a pencil, as . . A B 

An occult, or white line, is only made with tlie point ai*^ir of compasses, 
or marked by points, and then it is called a pricked line, as . . C 


A Line receives aho several Denominationi, according to its different 
pQsitims and Properties* 

A perpendicular is a right Une that is let fall or erected upon another, making 
the angles on each side equal, as AB 

A plumb line is tliat which hangs down without inclining to the right or left, 
and would pass through die centre of the earth, if it weto produced infinitely, 

as C 

A horizontal line is a line in equilibrio, equally inclined on both sides D E 
Parallel lines ate such as foBow one another at an equal distance • . H 

An oblique line is one that is neither horizontal nor perpendicular . , F G 

A base is a line upon which the figure rests, as ' . • . . . I £• 

Sides are the lines that coi^n a figure, as . . . I N, LM 



* A4kl^||Miudi»ft jrighl:}ioecr<Miwgafijpm 

angkt , 4 . . . 4B 

^ 4 4l|ifiwter i* a line ptiuing tbf Atigb the centre of a cirdo, and termi- 

, CD 

\i, t A 1^4 line U a chrre Uoa isattfag from a centre, and oontinnally going off 
/Mlnil^cvejy torn . . • , » • • • . £F 

^ ^ A ciipd oir eubtente It a right line (hat jdW tl>0 two eatnanitieii of an arc G H 
Ad etc is any of a dr(*tuidetence G 1 H 

A taitgeat b t, hne that tooches a figure without cutting it, nor would it rut 
or cross the figure, though it were pioditced, as . . . . L M 

A secant b a line that does crtBS or cut a figure . . . LO, MO 

< If two lines meet at their extreiniUes, they meet either directly or indureclly : 
if ditpctly, they make but one line; if induecOy, they form an angle. 


THE DEFINITION OF AN ANGLE. 

An angle b the indirect concourse of two fines in the same point j or rather it 
is the space contained between the indirect coacoatse of two lines meeting in a 

|K>int, as ...» ABC 

If the concourse be fimnedby two right fines, the angleb calleda rectilineal; if 
by two enrve lines, a cnrtrifineal ; but if by one right and one curve fine, a nfixU* 
lineal angle. 

A denotes a rectilineal angle. 

B a curvilmeal angle. 

C a luixtifineyd or compound angle. 

A rectdineifidhglc receives several particular names according Us It has a greater 
^or less ri|^t, acute, obtuse . thus the tenns of reofilpeal, curvifineal, 

^ and hiixeA iiaqilNbs i|he qugjiity of the fines, and (hose of right, aefitp, obtuse, tfio 
quantity olf ^ ppaep eoasfined between the said fines. 

An angle b when hd# df the fines is pejpendicular to the other EDF 
An aQ{^ is aiute, when its aperture b less than that of a right angle E D G 
An angle b obtuse, when its aperture b greater than fiiai of a right am^e F D O 
1%o miiUle letter D denolea the angle. 
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AccoRttitco fo Uw sentiments <if „„ 

of a nne, jnst as » line is the pmduetioir! df, a point : thris we ' 

line EF tpov^g^, towards GB. tO'hhnstiturte tlie-iMrfeoe EF 
tensinn K« nn«= fc^dtli wiUjoutdejilh tir,t|htek^ij|s 

Ifit be considered in 

^Ai.*s^ss»(.i«g^ wAut;;u »ic U49 ^Myuiifiiu^ 'f 

If &e surface be elevate* or rinsed, 'ft is said to be couvotj but if .', 

sunk in, orhdilpw, k is called A'iconeave^ anddf even aqd fia^ aplape. ; ,^U)S? 
B iS'.a convex Burfac^V ' V': ■• ■’"■'■ ' 


B i8;a , convex surfac^V. '.i ■, ■,<* 
0 a Wncave suriace. 

A si ybte surface. 


D a, surface that is ebum, ebijca^, and plane. 

This first pa^^ebtesonl^ to platje/iurfiices. * 

The termina^'.terini^'or boundary, of any thing is its extremity: thus a pomfc ! 
is the terminus pf a line is tiie term of a surface, and a - surface is ^e 

terminus of 'a ■ 


OF SURFACES OB II(H7aES5’|3UT ABE. KECTIU^ 
Stafaces take (hdr paetifi^ /ri^ nf t 1 ,m» 

Tims, , ; ' ;,■■,:•[ ::pV' ■' 

A is a trigon or triangle^: with tibtee sUm!. ' 

B a tetragon or square, afi^ of four sidiS;, 

C a pentagon, or a figure of five si^s. ‘ 

D an hexagon, or figure of sSx side^. j', 

E an heptagon, or figure of spten sides. 

F an octagtm, or figure of eight aides. 

G an enneagon, or figure of, nine;j^des. 

H a decagon, or figure of ten ddei. 

I an hendecagon; or figufo <rf; devetf. sides.;' '- 

Ii a dodecagon, or figure pf twdHte ato; .i , , i 

All these figur^ are dap na^ ^j^^^Iygons. 
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OF at/ADIUIATERALS> OR BIGUEE8 THAT HAVE FOUR SIDES. 

A U a square, or figure that has its four sides equal and four angles right. 

B, a rectangle, by some improperly called a long square, has all its angles right 
or equal, but its sides unequal. 

C, a rhombus, is a quadrilateral that has its four sides equal, but not its four 
angles. 

D, a rhomboid; Jias the opposite angles and sides equal, without being equian- 
gular or oquilattidl. 

A B C D, a piialltilngraiu, h a quadrilateral whose opposite sides aie parallel. 

E, a traperium, has only two opposite sides parallel, and the two others equal. 

F, a tiapczoid, has its fiur sides and angles unequal. 

G, If a diagonal be drawn in a parallelogram, as also two lines parallel to the 
aides, through the same point of the diagonal, the paralleiogtam will be divided 
into four parallelograms; and three of them, viz. one of those described upon 
ute diameter and the two supiilemcnts (i. e. the two paiallelograms. which arc 
not described about the diameter), form a figure called a gnomon; thus the three 
parallelograms H 1 L make a gnomou, as do also the tlitee parallelograms 1 K L. 

AU figures having mote than four sid«t, are called polygonals or multilaterals. 


OF CURVES OR CURVILINEAL FIGURES. 

A, a(lrcle,is a suitate or figure perfectly round, described upon a centre, fium 
which the circumference in all its parts is equally distant. 

abed, a dreumferpno?, is the extremity of a circle, or it is the circular line 
that bounds it. 

't B, an oval, is a curviUneal figure described 'i^pon several centres, and divided 
Into ttvo equal parts tyr lA diometen. 

/ C, an ellipse, is also a crtiyilineal figure described upon several centres in the 
shape of an egg, and has but one diameter that divides it into two equal parts. 
D, a volute otscrdl, is a figure or surface bounded 1^ a spiral line. 

E is a cylindric lutfitee;. 

F IS an irmgifiartmrtrfih^ con^pqsfidof wvwddiasinularcme lines. 













OF COMPOUND FIOUHES. 


A> A semicircle^ is a figure conbuned betweenbalf the circumference ntid the , 
diameter 

B, n portion of a circle, is a figure compreheoded vrithiu any part of a rirtle, 

and a right line. ^ 

f, a large portion of a circle, is greater than half the circle. , 

g, a small portion of a circle, is that which is less than half the circle. 

C, a set. tor, is n figure contained between two semidianieters, and an arc^ greater 
or l(‘ss than a semicircle. 

I’here is also .i large or small sector. 

D, ronccniric figures, are such as have the same centre. 

£., eccentric figures, arc sucli as are described upon different centres. 


OP REGU1.AR AND IRREGt^AR FIGURES. 

• 

A, a regular figure, is that whid^ similar and ^na). 

B, an irregular figure, is such a ^ <<f angles and std^ that are 

dissimilar. ' "■ '.»S »•'''•■• '' ; '' ' 

E E, similar , figures, are sudb s^have.^ their sides l^<>portional, thoiii]^ one 
may be greater, equal, or less, ^l^ini anotW.,' ' .^^ f 

FF, equal figures, are such, ;whose, ;<5Khtepts' ^ 
similar or dissimilar, „ ■' ^ 

C, an equUngdar figui^.has dl its an^ equal;^.',; ^ 

E E, oneji^e i^ said to lie simiUir or toother, . tfifidn,ail the re^ 

speciive Mgles of tAe vde are equal to all the the othef . 

CD, an equilateral one""" 


G6,' sin^air’iaiiryil^Sis^ 

inscribed V’Js.' 


to be 




THE AXIOMS. 




IS 


AXIOMS. 

I. 

Things sgwU to the same Third, are equal to one another. 

Hub Jkseo AC, A whirl) aje eqijal to A B, are also equal to one another. 

' 11 . 

to eqntd TiaSigs, equal Things be added, the whole unit be equal. 

Ihe lines AC, AC, are equal. 

• The lines CD, CD, added are equal. 

‘ I’hewhoIeAD, AD, arc also eciual 

III. 

If from equal Things, equal Tlihig^ be taken au ay, the Remainders will he equal e 

, If from the ^jiial lines • . Al), AD 

you take away the equal lihes . A C, A C 
the remaining parts . • C D, C D 

will be also equal. 

IV. 

if to unequal Things, you add equal Things, the u hole ivill I e umquaL 

If to the unequal lines • * D E, D E 

you add tlie equal lines . • A D, A D 

the whole • • , . A E, A E 

will be unequal. 

V. 

Jt/Jiom unequal Things, iqual Things le taken, the Remainder will Ic unequal. 


If from the unequal lines 

• 

AE, AE 

70U take away the cquala . 


AD, AD 

thti remainders . . 

will be unequal. * 

VI. 

■ 

DE, DE 

Things double the same Thitd, aie 

also equal 

to one anolhet . 

The right liqps 

• 

DD, DD 

that ate double ^e line . 

» 

Ap 


e^Ual among themselvcss 
VIL 

Things, that are Halves tf the same, or equal Things, are also equal* 

The lines .... AD, AD 
tiid;iieh axe halves of the lines . D D, D D 
ate equ;^l to one another. ^ 

^aid of Vnes, may alao be said of numbers/ surfaces and 










THE PETmONS OR DEMANDS* 


PETITION 1. 

t)raw a light line from the point 

• . 

. ^ 

to the point * 

• « 

. B 

OPERATION. 

Appty a ruler to the points . • . 

A&B 


Draw the line demanded • • • 

AB 


by carrying the pencil along tlie ruler, and 

,''losc to it from the point 

A 


to the point • • . • 

B 


PETITION II. 

Produce infinitely Ihe line 


. CD 

on the side of the ertremUy .... 

9 

. D 

OPERATION. 

Join the ruler to the line . • » • 

CD 


' Continue infinitely that line • • * 

CD 


on the side of the extremity • • 

D 


by carrying the pen along close to the 

ruler towards • * . . . 

£ 


PETITION III. 

JDesrrite a circle upon the point 

* 

. A 

and at the dh*nnu ...... 

• 


OPERATION. 

Set one of the points of the compass 

upon the given point .... 

A 


Open the other to the given point . • 

B 


Turn the comjMsses aljout upon the point 

A 


and trailing the point .... 

B 


draw the chile demanded 

BCD 



PETITION ly. 

On the points Ei^F 

imh an intmeciwn 0 * satum,^ 

UPI RATION* 

Open the conipass<*s at discretion, but so that the distance of the two points of 
thetompas&os nm} be giejtcr than half the distance of the points proposed 
^ E & F 

yith this distance of the compasses 

i^ipon the point E describe the arc , , LM 

upon the point F draw the arc . * ' • . * . HI 

the interiUrction required u ill be G 
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BOOK THE FIRST. 


PROPOSITION L 

To trert a Perpendicuka upon the Middle of a right Line* 
POSITION. 

Let C be the point proposed m the middle of the line A upon \ihtcli \hc 


pcrpendiculaies lo be orecUd. 

OPERATION 

Upon the given |X)int ... C 

describe at pleasure the scmicirde D E 

Upon the 1)01 nts • . . D&E 

make tlie section • • • 1 

Fiom the point « • • • C 

draw the line deni inded . . CO 

through the ettioii ... I 


This line CO will be perpcndiculai to the lint given AB^ and elected upon 
the pouit pioposed C. 


PROPOSITION 11. 

7u enct a Ptrpendi(uht vpofi the Juitnmity oj a right Line p/opo\cd 
Let A be the cxticmity pioposed of the line AB> upon which thc^jUfendi^* 
cular lb to be erected. 


OTRRATION^ 


Take at pleasure tlie point 


above the hue 

• 

from that point * • • 

. ly 

with the distance 

, . CA. 

UescRibe the pottion the circle 


Dii^w the right line . • 

DCE 

thjpqiugh the points . ^ . 

D&C 

Druw the hne demanded « , 

A£ 

it will be perpendicular to ^ 

AB 

nt the extremity 

tiiu 

A 

aHOfUft VAT. 


VfKindiei^t Aterl^thearc . 

• ghm 

Vpob Oo jpo<at g arc . 

. Ah 


, Amn 


> kn 


* A R 
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PROPOSITION III. 

Upon an Angle given to erect a right Line that indines neither to the right Hand nor 

to the left. 

Let B A C be tlie angle upon >vhich the right line is to be raised^ that inclines 
neither to tlie right hand nor to the left. 


OPJURATION. 

Upon tlie angle gnen • . » A 

dcbcribe at pleasure the arc • • B C 

upon the eulremities • • i B & C 

make the section * • • D 

from tlie point of the angle given • A 

draw the Line required • • • AD 

through the section . • • D 

This right line • » » • AD 

shall be erected upon the angle • BAG 


without inclining either to the right or left. 


PROPOSITION IV. 

To let fall a Petpmikuhr upon a given Line, from a Point wUhmt the Line. 

* 

Let C be the point fram which a line is to be let fall perp^icular to A B. 

OFBBATIOir. 


Upon the given point . . t C 

de&cribe at pleasore the arc . t D£ 

' cnttiiig ’Bms line • * • • A B 

in the pants i • • • D & £ 

upon thode pwnts • . . JD&£ 

As centres make the section . • F 

draw the line , . • . ’ . CF 

and the line . • • • CO 

will boLtiSe line required. 

n 
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PROPOSITION V. 

Through a given Point to draw a Line parallel to a given right Line, 

Let A be the given point through whidr a line is to bo drawn parallel to the 
line B C. 


OPFTiATIO^^• 


Draw at pleasuro the oblique line 

AD 

upon the point 

A 

Describe the arc 

DE 

« uporf the point 

D 

Describe the arc . 

AF 

make the arc 

bG 

equal to, the arc 

AF 

l)raw the lino required 

MN 

through the points 

. A&G 

OTHERWISE, 

Upon the centre A describe the arc 

. EFG 

touching the line 

BC 


Withmt aliettng the Legs of the Co^npaises. 


Upon the point H describe the arc 

LRI 

The point H is taken at plumn in the line 

BC 

Draw the line demanded 

OP 

through the point; 

A 

and tcmcliing thO arO . , 

LRI 

PROPOSITION VI. 


To bisect a given finite right Due, 



posraoN. 

AB be the right line propuited to bo divided into two equal parts. 


OFEAATlOi?. 

Upon the Axtreniitf ... A 
as a de$^tie the arc . . CD 

H^ithmiaikring the Dktane$ tlus Legs <f the Cimpasses* 
Uppati^oOterextieinlty . . B 

aika^liedeicrllKstbear^ . EF 


untie $omto intersea mk other, 

OH 

. , . oatH 

4a aMnitt fiM {k4it . o 









PROPOSITION vir. 

7b insect a poen rectilineal Angle, 

Let B A C be the angle proposed to be bisected. 


OPERATION. 


Upon die angular point 

.A 

describe at pleasure the arc • 

. . DE, 

upon the points 

. D&E 

As centres make che section • 

O 

draw the line • . 

. AO 

This line 

AO 

wiU divide tht given angle 

. BAG 

info 1^ ’’0 equal paits. 



PROPOSITION VIIL 

At the End rf a given right Line to wake a rectilineal Angle equal to a given 

rectilineal Angle, 

Let A be the end of the line AB^ at which an angle is to be made equal to a 
given rectilineal angle . , . • . CDG 


OPBRAXIORT. 


upon the angular point • • D 

descrtbt at pleasure the arc » • C G 

Withml altering the Opening of the Cihnpasses, 


Upoo the extremis 

A 

ttetcribe the an; . • 

HO 

IMtekie th^ tire « * 

. HE 

equal to the axe 

. CO 

draw the line 

. AS 

Uie angle . . . , 


he equal 0 the angle . ^ 

. CD6 

'' iiddirihweaUie thing 

k 



fROPOSmON IX, 

To Hivkk a gken right Ime into any Numhr tf equal Parts required. 
Let A B l)e the Ihie proposed to be divided into six equal parts. 


OrSRATIOK. 


From the point 

• 

. A 

draw^ at pleasure the line 


. AC 

through the extremity 

• 

B 

Draw the line 

• 

. BD 

parallel to the line 

• 

. AC 

from the points 

• 

A&B 

mid along the lines 

* 

AC, BD 

Carry any six equal parts> viz. . 

efghlL 

along the line 

• 

. AC 

R q p o n m along the line 

• 

. BD 

draw ti le Imcs c n, f o^ 

gp, bq. 

IR 

tlveu the line • 


AB 


ill be di\ ided into six equal parts at the 
Sections « • • S, T, V, X, Y 


PROPOSITION X. 

To dfaw a Tangent to a Circle proposed through a given Point. 

J^t A be the point through which the tangent to the circle X)OF is to be 
drawn. 

* OFaRATIOK. 


From Uie centre of th'i cirde 

« 

B 

4raw die secant 

• 

. BA 

rlivide tke line 

• 

. BA 

into (tpo equal parU in 

• 

. C 

upon the petot . 

• 

. C 

with the radios 

* 

. CA 

Desta^ the semicircle 

• 

. ADB 

caidtq( tihe circle in . 

♦ 

D 

from die lived point 

• 

. ' A 

Draw the right line . 

* * 4 

AB 

throupib the point . 

* t 

• 

. D 

This right lihe 

4 

• AB 

> 


wlU be the tangent re^uhedL 



/ / ij 








J ; « 



A ■ " " 15 
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PROPOSITION XI. 

To draw a right Line that shall he a Tmigent to a Circle at a given Point. 

Let A B C be the given circle^ and the {)oint of contact In iti^ circumferenee A. 


OPEEATIOK. 


From the point ot centre 

D. 

draw the line • 

. . DF 

through the point proposed • 

. A 

Through the point proposed 

A 

and to tlie line 

DF 

draw the perpendicular 

AH 

continued towards ^ 

I 

This tangent . • 

HI 

will touch the cucle at the point 

. A 


which was ti^e thing required. 


PROPOSITION XII. 

A Circle and a right Line that touches it, leing giuen, tojind the Point Contact. 

Let A B C be the circle to which llie line G H is a tangent. 

OPBRATIOJSr, 

From the k entre of the circle . • F 

let fall the perpendicular . FC • 

upon tlie tangent . • . D £ 

The section . • . • C 

will be the point of contact sought. 



^ PROPOSmON XIIL 
To draw a Ijme ohout a gwen ngki Line 

Let 1 L be the lioc abmtt vhirb tlbe st^inii line 14 to be described. 

oefifiAiriOK 

Du ide half the right line . . I L 

into as many equal parts tlune are to be revo* 
lutiona. 


EXAMFLC 


To make one of four Reoolutton^ 


Divide Iht half 
into four equal paits 
Divide also 

into two equal part^ in 
upon the point * 
Describe the semicircles 
upon the point 


. . BI 

BCEGI 
BC 
A 
A 

BC, DE, FG, Ht 
B 

CD, EP, GH, ir 


Desciibe the semicircles 
and you will have the spiral hnc sought 


PROIOSITION XIV. 

Between two given Points to find tu o oth r& directfy interposed. 

Let A Be B be il\6 points givin, between which two oUiers are to be found 
directly *nterpo>ed, by the help of which a right line may be drawn from the 
point A to the point B, vcuL a short rulei 

OPEKATlOVr 

Upon th points • . . A A B 

as centres, make the inlet sections • C & D 
upon tlie points . * . C & D 

As centres make tlie intersectionb . G & H 
Ihtsc puinw . , . G&H 

are the points required, by the assistance of which a right line may be drawn 
irom the point A to the poipt B, which could*not*be done at once with a lule 
les, than the length between , , . . . AB 








THE 


SECOND BOOK. 

OF THE 

CONSTRUCTION OF PLANE FIGURES. 


BOOK THE SECOND. 

■ raotpsmoN I. 

To make an eqwliit$re^ Triangle upm a given Line. 

Let A B be the giren line upon which the equilateral triangle m to be coa> 
stiucted. 


OPBRATION. 

upon the extreme point 
-with the radius • 

Descrilie the arc 
ttpcHi the extremity 
with the radius 
Describe the arc . 

^om the intersection 
Draw the lines . 


A 
AB 
BO 
B 

' £A 
A£ 
C 

CA, CB 


ABC will be the eqiulateral triangle n^aired> 


PROPOSITION II. 

To make a Triangle whose three Sides are eqtuil to three given right lAnei, 

Let A B C be the three given lines j a triangle is to be made whose three 
vdes aie equal to them. 


IXPEEATIOK. 


Draw* the right line • 

D£ 

equal to the line • 

. AA 

upon the point •» 

. D 

with the radtm • 

BB 

De'jcribe the arc » 

. GF 

upon the point • 

. E 

with the radius « 

CC 

Describe the arc • 

HI 

Irom the intenection 

. 0 

Draw the lines * 

, 0£. OD 

The triangle p * * 

. DEO 


will be composed of three sides eqital to 
the direelhies given . AA, CC 
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PROPOSITION III, 

To make a Square upon a given right Line, 

Let A B be the given right line, upon which the square is to be made. 




OPAKA7ION. 

5rect the i^erpendicolar , 

upon the point . » 

As a centre* describe the arc • 

upon the j>oints 
with the radius 
Make the section 
from the point 

Draw the lines • . ^ 

A BCD will be the square required to be couslrucied upon the given* 
line « • « • ^ , vAB 


AC 
•A 
BD 
B&C 
AB 
D 
D 

DC, DB 


PROPOSITION IV- 

To make a regular Pentagon upon a given right Line. 

Let A B be tlie given line, upon which tlto pentagon is to l>e constjucied. 

0?£XATlOtr. 


UlxuA the extremity . * • A 

and with the radius * . . A B 

Describe tlie arc . . , B D K 

Erect the i)erpeudicu]ar * • ♦ AC 

Divide the arc • • • £ C 

into five equal parts t I D, L M 

Draw llu! right line » • , A D 

Divide the base ^ A B 

into two equal parts in . « <> 

Erect the peq^endicular , , O E 

upon the intersection « % E 

with the radius • » .BA 

Desciibe the circle * * ABP6H 

Carry round five itmes^ the line * • A B 


in the circumfmnce of the circite, and a legul r 
equiangular eiiuilatcral pentagon will be com- 
pleteiii- 

i; 2 



4 $ , 

* 

proposition V. 

To make a regular JffmJgoH upon a given right /Jne. 

Let AB^ be a right lincj upon which a regular hexagon is to be mado. 


opBAATiOler. 


Upon the extremities 

. A&B 

and with the radius • 

. AB 

Describe the arcs 

AC, BC 

upon the section * • 

. C 

Describe the ciiclc 

ABBF6 

carry six times the line given 

AB 

in the circumference^ and you will have a 

regular hexagon 

ABEFOD 

upon the given line » 

. AB 


( 


PROPOSITION VL 

t^wt 0 g^en ri^ Ijne to descnle any Polygonpom tm Hfxagon to a Dodecagon. 
AB be a line u]m which an hexagon, heptagon, or octagon, Ac. is to be 

made. 

OPEBATIOK. 


Bisect the line A B in the point . O 

Brect the pcipeudieular . . OI 

upon the point B describe the arc . AC 

Divide A C in sia equal parts M, N, V, O, R 
Thu u to be done, tfan Heptagon is to be made. 


Upon t^ point C with the interval 
of one part . . . CM 

describe the arc . • • M D 

D wiB be the rentrq lor describing a circle capable of containing seven times 
the litM given, 

par an Octagon. 

‘ Upon the centre C, with the interval 

nftwoparts . . . CN 

Deytribe the arc . . . NB 

£ will be tfie centre of a cirde capable of eoa< 
taining eight times the given line . . AB 

Par an Heptag&H. 

Take three parts , . , CP 

Andsojor the rett, adding oneimrt. 
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* PBOPO$mON VIL 

To make a Polygon ^ any Number *qf Sides Jrom twelve to twenty^four, upon a 

given right lane. 

Let A B be the liae> upon which the polygon is to be xnade. 

OPB&ATIOK. 

Divide the arc » • .AC 

into twelve equal parts from tlie point O 

Take as itiany of the parts of . • C*A 

as tlic number of die sides of the poly gob is abo\b twelve. 

EXAMPLE. 

If you would describe a Polygon of Jif teen Sides, 

Upon the point . • • C 

with the radius of three of these parts C £ 
describe the arc » • • E 0 

AC of twelve, CO of three together, make fifteen* 

Upon the point O with the radius . O B 

describe the arc . • . B F 

Upon die point F with the radius , F A 

describe a circumference^ and it will < onlain the 
Hue giv4io • « • • AB 

fifteen times. 

And so also for any other Polygon, 


PROPOSITION VIIL 

7b describe a Portion of a Circle capable of containing an Angle equal to an Angle 
jipfn upon a given right Line, 

Let A B be the right lii^e, upon which a portion of a circle capable of con- 
taining an angle equal to the given angle> is lobe described> C. 


OPEEATION. 


Make the angle 

equal to the angle • • • 

Erect upon • • • • 

die perpendicular 

Bisect the line . • » 

in the point • • • 

Erect the perpendicular • • 

upon the section • « • • 

with the radius • • • 

Describe the poftioif of the ciiule • 

All the angles you make in this segment 
circle, and upon the given line 
will be equal to the angle • « 


BAD 
C 
AD 
A£ 
AB 
H 
HF 
F 
FA 
AEB 
of the 
AB 
C 
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pROPOsiTiolsr IX. 

Tojind the Centre ^ a gwen Circle. 

Let A B C be tlie circle proposed^ whose U to be foun^ 


OrEBATtON. 


I>fsW at pleasure the right line . 

AB 

• termhiating in the circumference 

. ABC 

Bisect the right line • • 

. AB 

by the line « • « 

. DC 

Bisect also^the right line • 

. CD 

in the point 

F 

The point F will be the centre of the circle 

requUed * « 

. ABC 


PROPOSITION X. ‘ 

To complete the Ctrcum/erence of n Circle whose Centre is lost. 

Let ABC be tlw part of the circumference given, whose centre is to be 
found, in order to the Rnislung the circle. 


• OFEBATIon. 

Take at pkasore the three points « ABC 

in thbcircumference begun upon the points A & B 
Make the sections . . . £ & F 

Draw the right line . . . E F 

uptm the points . . . £&C 

Ma^ the sections . . . GkrH 

draw the right line . . , G H 

upon the intersection and centre . 1 

and with the interval . . X A 


complete (he drcumtorence begun. 
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PROPOSITION XL 

To descrile a Cirtle that shall pass through three given Points* 

Let A, B, C, ba the three points tlirough which the circle is to pass* 

OPERATION. 

« 

CTpon tlie points given • . A, ILC^ ^ 

describe three circles DK H, D E F, F G L 
" vilh the same radius, and intersecting at 

the points . . D &: E, F & G 

Dj aw the right lines • . ’DE, FG 

till they meet in ... I 

upon tiic point « . .1 

with the radius • . . 1 A 

Describe the circle required. 

This operation is similar to the preceding* 


PROPOSITION XII. 

7b describe an Oval upon a given Leiigih, 


Lot A B be the lengtli upon w^hich the oval is tq be made 

OPERATION. 

Divide the length given • . A B 

into three equal parts . * A C D E 

upon the points « . • C dr D 

with the radius • « . C A 

Describe the circles • . A E B £ F 

upon the intersections • • £ & F 

and with the diameter . . £ II 

As a radius describe the arcs » I H, 0 P 

AI H B P O wall be the oval required. 



SI 

PROPOSITION XIIL* 

To descrihe an Oval upon Hpo ffmn jHameiers. 

I 

Let A C I), be the diamelers upon which the oval is to be constructed. 


OPSHATION. 

Make the ruler • • .MO 

equal to the great semidiameter < « A K 

upon which mark the length • M N 

.equal to the lesser semidiameter • C E 


f This Ruler being thus dlfposed. 

Place it after such a manner upon the diameters 


tliat the point * 

AB, CD 

. N 

aliding along the line 

. AB 

the extremity 

0 

may always be in tlic line 

. CD 

carrying along thus (he rule • 

MO 

Describe the o\ al with die extremity 

M 


PROPOSniON XIV. 

To^find the Centre ajid the tivo Diameters'^' an OvaL 
Let A B C D be the oval proposed, whose centre and diameters are to be foiinrl, 

OPERATIOK. 


In the oval proposed • 

draw at pleasure 

• 

• 

ABCD 

the two parallel lines 

• 

ANHI 

Bisect the lines 

• 

ANHI 

in the points * • 

• t 

L8cM 

Draw t)i6 line • 

« 

PLMO 

Bisect it in , 

and the point E will be the centre 

E 

upon thq point . 

• • 

K 

Describe al pleasure the circle 

« • 

FGQ 

cutting the oval in 


F&G 

through the inlersections 

• • 

F&G 

Draw the riglil line 

• « 

FG 

Bise<'t it in 

• • 

R 

Draw the greatest diametetr 

• • 

BD 

through the points 

c * 

£R 

through the centre 

* « 

E 

Draw the least diameter 

• t 

AEC 

parallel to the line , 

nud what was proposed will be effected. 

FG 
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PROPOSITION XV. 

To make a rectilineal Figure upon a given right Line similar to a given rectilineal 

Figure, 

Let A B be the line upon whicii a ag jre similar to the figure C D E F is to 
he drawn. 


OTERATION. 

• 

Draw the diagonal 

. • CE 

make the angle • 

. ABG 

equal to the angle 

. CFE 

Make the angle . • 

» BAG 

equal to the angle • • 

. FCE 

the 

. ABG 

u ill similar to the triangle . 

. CFE 

,^/isr flu* same Manner, 

,\i’ake (hi- U’iangk. . , 

. AGH 

Similar to the triangle ♦ 

. CED 

rin- 

ABGH 

W!]i /.inn] ' vvhck* %ure 

CDEF 




THE 


THIRD BOOK. 

or THE 

INSCRIBING OF FIGURES. 




BOOK THE THIRD. 


pRorosmoN i. 

To insiribc ij^agwen^ Ctnle, an etjuilaieral Tnmgle, Hexagon^ or Dotkuugon, 
Let A C D be tlie circle in which .m equilateral tri ingle, &c. is to be inscribed, 

OPERATION. 


For an equiiaitral Ttiangle^ 


Upon a point as 

A 

with the interval of the scinidiamcter 

AB 

Describe an arc 

. CBD 

Draw tlic right line • , 

DC 

Carry tliat distance 

CD 

from the point 

. , c 

to the point • . ^ 

. * ¥ 

Draw the lines • • 

FC, FD 

the tiiaugular required will bo 

. CDF 

For an Hexagon, 


Carry round six times the semidiameter 

AB 

in the given circumference. 


Fora Dodeiagon, 


Bisect ;he arc of tlie hexagon » 

AC 

in the point 

. <) 

the side oi the dodecagon will be 

AO 
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PROPOSrtlON II. 

To inser^e a Sifuart or Octagon in a gwen Otrcifi 
L6t AB G D be the cirde ia tirluch the square or octagon u to be SnMtibed. 


OFLRATION. 

Far a Sipiart. 

Diaw the (Uameterb . . ABCD 

intersecting each othet at right angles, ' ' 

that IS, draw the nght line . .CD 

through the centre of the cinJe . O 

Vmu the points or extienuties . C & D 

Make the Intel bechons . . ■ I&L 

Draw the right line . . . I L 

passing tluough the centre . . O 

These hues or diameters . . AB, CD 

will intersect at right angles. 


Draw the lines A C, AD, fi C, B Di and AC BD 
will be the squaie required. 

For an Octagon. 

Subdivide each quarts of the circle into two equal 
]^wts> aijd you will have an octagon. 


PROPOSITION III. 

To inscribe 0 PvtUegon or Decagon m a gwen Cirde, 

Let A B Op be the circle proposed. 

orssaTion. > 


Far a Pentagon. 

Diaw the tofo diameters . A B, C D 
intersecting each other at right angles m £ 
Bisect the semuhameter . , . C £ 

in the point * . . F 

Upon the point . . . F 

aa a centre, with the radius • . FA 

pesenbe the arc • • • AG 

upon the p<^ . • . A 

with the radhta . . .AG 

Describe the arc . . . 6H 

The light line . . * . AH ■ 

Will divide the cirde into five equal parts. 

Ar the 


' Subdivide each part ef the «h«!e htto bwo equal parts. 













64 


PROPOSITION VII. 

Zb tttfcriie tn a give)i Cin,k ttfiy Polygon you please. 

Let B A C be the citcle m which you would liave an heptagon inscribed. 

(t 

O^LBATIOK. 

Draw the di iraettr . . . .A B 

desuibe tlie ( ircle . . .ABF 

capable ol containincf se\cn times • AB 

JfUt lh( sanii way if you would male npoti AB 
a polygon wmlat to that u htch is to it* 
w ril cd in tin gn < ;/ < tick . ** ABC 


Diaw the dnrnctci 
pai ille) to thj di imcter 
Diavt the iigJit lines 
ilirouc;h the extiemities 
G H, wijl divide tlv^ cirtle given 
into sev< n ec]unl parts. 

So ’»! emy oiba polygon. 

i 


• l)E 
e AB 
DAG, EBH 
DA. KB 
ABC 


PROPOSITION VIIl 

To tut off a Segment qf a given CtrtU, capable of m Angh equal loony reciiUneat 

Angk pi^osedn 

Let A C L be the given circle, a pOrttou of which is to be rut oBji capiltble oS 
an ar^le e<j[u<il tb the angle • • * « # .ID 

d 

OhVltATtOK. 

» 

Di^w the seniKBathetoi , * . A B 

dipw the tangent . ^ AJ? 

Make the angle . ^ \ 

equal to Uie given angle « ® 

AU Uie eagle? made upon . ,2^ ,4^, 

In iiia segment ‘ . . 

wiU be eqnal to the gives «)|l6 ' . ' W 

Jhemtatethe portiOT , i 
is the segment wqidi#** ioiaL 1' ' ■? 












(» 


ON XL 


a Squan k aghftn Jiggle. 

ABOlbft m wfaicb the b to tie W«| 9 «|||{^ 4 ^ 



.ffl' 


i M 


; {he ^rpetidicolar * ^ 
t^n the extremtiy of thii hM 

> thi« MfpendK 

ud to w bfiue 
JrpoA ijbe eQide 
iWtWtow , 

OtKW uie ohtu|^ 1 ^ 

' Iwkw the line* ^ « 

iMnijQ«itoidwib« ( . 

> :(F 

-^— ■>!-> ^ I J \ ai iM ^ id Mrtl 

BttORWt!^ ICH. 

Tijikmr^ a. r^iuhr Pentagon tii mefnilaterai Tmngk 
Let A Be be thie triangle ia af^jiicb the priMi^pw u lo be inscribed. 


AD 
, AB 
. AD 
. AB 
• . 0. 
. CE 
* 

^ m 

• >4 

AB 

FH,Gr 

CB 

FGJII 


oeseAVtoe. 
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PHOPOSmON XIII. 

To mscnbe tm ep/Ha^tnl Tnangle vt « Square. 

T-rt A B C D be th# bi wlurb tbe e^ilateral b umgle is to be iwcribed. 


O|^BBA«I0tr> 


Dfdw th<^ idliagoDals e 

AC,BD 

upm < eiihc . * 

E 

dtii Vith iho 

£A 

De^tdKiho tlie aidlo e 

ABCD 

upon Uxe pol^st 

. C 

with the (libtancG 

. CF 

Descuoc ihc an 

GEF 

Dtaw the nght lines . • 

AF.AG 

Draw the right line 

. HI 

The equilateiral triangle retj[uncd is 

AHI 


PBOPOSmON XIV. 

TenMSf(^0> eqtMeUnal THangk m a Peniagm. 

]^T A B C t) £ be th^ {MtotagAi m wbtolii ea equilateral tnau^e ia to be inscribed. 


orasATiov. 
Gircnmbrnbe the circle . 

upon the point * . . 

, 4*telabce of the ladiuji 

Xtotonbet^eire . . 

(bot^evc k , 

iatp ttoo eq«)tf pHctedn 
iJtov the line .jiji ,t 

t^thejn^ * ^ ^ - 

u#i the diiititoQe * . 

Ottsteibfdh*^ /;< < 


ABODE 

A 

AF 

. FL 
FL 

. JN 
FNf 
. A 

. AI 
A HOI 
,AU, HI 
. AHI 
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PEOPOSmON XV. 

7b murile a Square in a Pentagon, 

Let A B C D £ be the pentagon in which a 8(j[iiare to be irtscribeiJ,,, 

oien^Attov, 


Draw the line . . • B£ 

let fall the perpcndiaitar . • 

from the extremity of • • • B E • 

Make tills pf‘rpendiatlar » • FT 

equal to the line * • • HE 

Draw die line . .* . * AT 

through the section • • O 

Draw the line , • • OP 

parallel to the side • « CD 

On the cxtiemitie** * • O & P 

ei*ect the £)erpendkuIatB • • O M, P N 

Draw the line • • . NM 

Tlie square required will be • • N M 0 P 

• 


BOOK THE FOURTH. 

OF THE CONSCRIITION OF PIGTJK[<;S. 


PROPOSITION I. 

T OTcunttaiic a C»cle atoui n gaieti.Tiiangle, 


Let AB C be the trutiiple about which the urole is to be circamaedbod. 


OPX»AtION. 

Describe dte oimamliveare . 
tlsroui^ the threejjcriiats 
and the thing iwJiiiDed ^ 


ABC 



o* 
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1 j>»oK)smoN n* 

To tkvumiOntieo, CSfcle abo^U a Square. 

..JM "AliCt) be tbe dwmt which the circle ia to be ciicumtcribed. 

orssATiOir. 

Draw (he two diagomila . A B, C D 

^ uprat the intersection or centre . G 
with the idhltsnce . . . GA 

J^escribe the dide deinancied . ABCD 


TOoposinoN m. 

7b orcKinicriie a Triangle samhr to a gum Tttatigle, alma a gwen Circle. 


Iiet !D B V be the arde, about which a triangle, su]iilar to the tnan^ F G H, 
i< to be deacnbed. 


OrSkATIOK. 


Draw the diameter 
thioagh the centre 
hfake the angle 
equal to the angle 
Make the angle 
equal to the ang^e 
Pioduce the hnes 
towards 

Draw the tangent 
parallel^ to the line 
Draw Bie tangent 
{mtaBhl to the line 
Draw also die tangent 


AB 

C 

ACE 

H 

BCD 

G 

EC, DC 
B&S 
NO 
DR 
OI 
£8 
NI 


** parallel to the diameter . . AB 

ItSp tMB be the trlaty^ required similar to die triangle FGH/ and dr- 







pROioericiON IV. 

Tt drcwmcribe a Square about a (Srck, 

Let AB C D be the circle about which a square is to be ciituniscribeA 

or>BBAtipu. 

Draw the diameters . . AB«CD 

intersecting each other at right angles in O 
upon the p<wt8 . . A^p,B, D. 

with the distance . . AO 

Describe the semicircles . HOG, HOE 

EOF, FUG 

Draw the right lines £ F, F G/G H, H £ 

through the mtersections £> F, G, H 

The square demanded will bo £FGH 


PROPOSITION V. 

7b ciramsenbe a Pentagon about a ghen Gnk. 

Let AB CD£ be the given circle about which a pentagon is to be circumscribed. 

<* OFIRATION. 

Inscribe the pentagon . . ABODE ‘ 

upon the centre * . . F 

and through the middle of eadt klde 
Draw the lines . I^O,FP,FG, 17R,FS 
Draw the line .... FA 


Draw the tangent 
through the p<^t 
Upon the centre 
uith the radius 
Describe the drde 


. pa 

A 

, . F 
* FP 

opaRs 


Draw tibe sides of the pehtagcm demanded thn;^ 


theseqtkiiu 


o,p,a,B.s 
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PROPOSiyiON VI. 

7b dmmtcrile 4 f^ptkar Ppl^gon about mother ^ the same Sort. 

lAii BCDEFG be4^ polj^gott about which another similar polygon 
i» to be circomicribcdi 

V ^ 

^‘1 OVBBAtlON. 


PmdtKie two sictes as . . BG. £F 

until they meet iu . . . H 

piUw the lino . . . AH 

Draw the Hue . , . £ I 

bkeoting the an^e . . GFH 

upon the centre . . .A 

with the* tiutince . . A1 


Describe the arc . . . 1 M O 


Draw the radius’s ALA M, AN, AO 

through the middle of each side. 

Dtow the sides of the exterior polygon demanded, 
^routsh the sectirms 1, L, M, N, O, F 


PROPOSITION VII. 

To rircumscrile a Sgtsare eihaut a gwen equilateral Tfiangk, 

I^t A,B C be the equilateral triangle, about which a s^are is to be cuoun; 
lOtibed. 


OPEEATIOH. 

Bisect the base „ 

. BC 

in th4^ point 

• 

. R 

Produce the base 

i 

BC 

both ways towards 

• 

. D&D 

Make the ^jnes 


. EDAED 

eqnal topline . " 

« 

. EA 

Upon the poittti 

t 

• 

. £ 

with the distahee 

• 

. EC 

l!)esctibc the semicircle 

• 

BFC 

drau the line 

• 

ABB 

PlgMa the point 

• 

. F 

4iuw the Hplas 

f 

fcoafbi^ 

and tsdil bd 

iWi < ' 
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•PROPOSmON Vllh 

To circumscfihe a Pentagon ahmt an eguUaterat Ttumgle, 


I^et A B C be the triangle given, about which a pentagon is to be circum 
scribed. 


evaRATiOK. 


Upon the points or angles . . A> C 

and witli the same opening of the compasses, de- 
scribe at pleasure the arcs . D E, L P* 

Divide the arc . • 4 DO 

into five equal parts . J , 2, 3^ 4, 5 

upon the cent’^e or section . O 

-r And with the distance of tour parte * * ON 
describe the aic , , * N M E 

Diaw the right line • • . AEF 

Cut off the aic . . . M P 

equal to the arc • • • E N 

Draw the right line . * * f P c g 

equal to Iho line • # • . f A 

Make tht an • • • D H 

equal to the arc » * • D £ 

Diaw the sides • . . A I> 1 R 

equal to tlie sides • • • Af, '’G 

The side . . * • IB 

will complete the pentagon demanded. 


* 




pROPOsrnQN IX. 

To circumnrtle a Triangle limtlar to a given T riangle, ahout a S^uan.^ 


\ 


Let D E F G be Uic ‘■'juare about which a triangle i» to be ciKumscribed 8 m,i^ 
lar to the tnaogle ABC. 








H' "" 



pi- wfe'5% ''’^-iw w^ 

Lw ' ‘%"; 

'f " ■ ; VV "" 

'Tl^ 

,v , ' ' , ♦/: 

15^’^' 'VV'*'’'' '.'/'•Jr'’ 






.i ^ ' i"! ^'' V Tn 




' .;! ; yy ; 




‘ Hf.: !.'"p. , .,fc'.''.^',J'.'', ■4''‘^’ ■'. .■’''! ■' 'T ' , 'I- 'iij#' '‘' 






w 

<«pu!>||^ V ' < 

■'■■ ■ /i 1 ' ■-^'' I i'wCS^Pr*-'' " 

Slt'Wiw Ibwad.: 






^pr 


GJ l ll~J.'7 r"r~TliT 
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*pBOK)srrjON iL 

Qiv0n tke Sum (>f the JEr/rm^ the mean ]^rop(ntma\, to dhtin^tash tke Mean^, 

Let A B be the sung^ of the exhemes (*. e. the two magnitudes connected 
without any distinction), and C the meah piopoitiond, by whose assist incc the 
point, where the extremes joto> is to be clistmgui^ed. 


or£ftAiio\ 

Bisect the line • « « AB 

in the point . • . ^ G , 

upon the point • • . G 

with tlie interval • • . G A 

Desciibe the scuiic^rcle . . 'AJiB 

Erect the petj>endicular • , * B D 

equal to the mean proportion d . C 

Dnw the Ime • . • D E 

parallel to the line * . A B 

from the section • • * E 

Diaw the line • . . El* 

parallel to the line • • B D 

Then will the point where Uic extreme^ join be F 
s»o that C or its equal • . E P 


shall be a mean pioporiionil between A F & B F 


pRorosrridN in 

Gwen the Mean of three Propi^rtionak and the Difference of the Extieme^, to Jind 

th^ hitntus* 

liCi G H be the mem proportional, and \ B the diflference of tlie extrerjes^* 
required the length of tlie ex,tmmes 

Erect the BC 

5 4 t tho of tho ♦ A B 

. GH 

^ Afi 

. B 

^ E&F 

■rnif « ^ 

m j. 

♦ DC * 

. ECP 

BE, BP 





- . k’' '■ 

Tbk required 
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PROPOSITION nr. 

Two Tight Lines being given, iofind a ihrd ProportumaL 

AB, AC, are U*e two gi\en right Imef, to yrhith a tliird proportional isi to be 
found* 




Make at pleasure the angle 

. DNE 

^ cut off die part 

NH 

equal* to die line 

AB 

Cut ofFthe pirt 

. NO 

equal to the hue 

. AC 

Pi aw the ’line * # 

. HO 

Draw the lni^‘ • • 

DE 

parallel to the line 

. HO 


EO wiU be the tiurd pioporbonal re^juired 


PROPOSniON V. , 

Toiwt a giien Line, a Pmt that shall be a mtan Proportional between 

what r imams amt another gnen right Lme 

liCt A A be the hue, of which a put is to be cut off, that shall be a mean 
proportional between what leniams and the line proposed B B 


OPLRATION 

Pi aw the indefinite line 
cut vd* the lines * 

equal to the lines * 

Pesenbe the stmiurde . 

Erect the peipendicular 
Sheet hues 
in 

^int 

with ^ dutance .* 

the arc . 

Out ctf part demanddd 
equal to the part 
AH will W thatncao |HtoportieiMl 
iMmalaaer 
and (Sa tttlMr lioa 


CD 
DE.EC 
AA&EB 
CJ D 
EE 
CE 
B 






>3 




EG 
AH 

-Mk .ijM 

f "Npjl 

% u 
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* 

PROPOSWioNVL 

Tojind afomth Proportimal, 

A, B, C, are three equal lines proposed, a fourth is to be foundj^hich will be^ 


to the third just as the second is to the lust 

oeaitATtoN. 

Make at pleasure the angle . . GDH 

cut off the part , , . D h 

equal to the line • . . • A * 

Cut off the part • . . D F 

equal to the line . . • B 

Cut od tlie pai t . , , • 1;, G 

equal to the hue . • . C 

Draw llie hue . • . EF 

Diaw the line • • . GH 

paiallel to the line • » • E F 


f H will be the lourtU pioportional demanded. 


PROPOSITION VI r. 

To find two Tntan Proptn tionah betwci^n two given Luua 


Let I & II be tiu lines pioposed, between which two mL«u piQportionala are to 
be found. 


OFEEATION 


Draw the line 

. . AR 

equal to the line 

11 

I-»p 1 fall the peipeudicular 

. BC 

equal io the hue 

. 1 

Draw the line • 

.. AC 

Bisec t the line 

. AC 

m the point 

. F 

Brett the pcrpendir ulais 

AO, CR 

upon the point or centre 

F 

Describe the arc . • 

DE 

so that the cord • 

DE 

sxpf touch the angle 

B 

AX)> C£, will be tlic mean ptu^rUonais between 

th« giy^n lmej> 

ua 

. i&n 



PBorosiyiON vnh 

3 fb rut 4 m gken rack into tivo PatU, so 06 that th^four Segments may ha 

proportional* 

» A AC> are Bue line*! proposed to b© cut according to the proposition. 

*il ♦ OPERATIOK. 


Make the right angle • 

. BOC 

Cut off the line 

BO 

equal to the line 

AB 

Cut off* the lino * « 

, oc 

equal to the lino 

AC 

Diaw the hypothenuse 

. BC 

Describe t)ie semicircle 

. BDO 

fiom the section 

^ D 

Diaw the line 

DE 

parallel to the line 

CO 

and the line 

. DF 

parallel to the line • 

. £0 

A B tvill be ( ut in • 

. £ 

O C hKo in. 

F 

so that B £ will be to 

. . D 

as £ D to 

DF,&£D 

to D F, as D F is to 

. FC 


piiorosiTroN ix. 


JBrrrw of ihr Diagonal of a Square alcove the Side, being given, to find 
^ %h Side. 

. ^ Let A B bo the excess ot the di.igon<il of a Square above its side, to find its 
magnitude. 

OPtllATlON. 


Erect the perpcudiouJar 

• 

BC 

equal to the mess 

• 

A£ 

Diaw the line • 

• 

AC 

produced towards 

• 

D 

xxpon the point 

• 

. C 

and witli the distance 


. CB 

Describe the Sire 

• 

BD 

A D will be the side of the sqvpre 

. A 

the excess 

• 

• A B 

of whose diagonal 

• 

A£ 

s*bove the edid side • 

• 

. AD 







pa ‘ 
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• PROPOSITION X. 

To cui agwen Jinite Line in ertreme and man Proportion. 

Let A B be tlie line that is to be cni, so that the rectangle of the whole liuej» 
and one of (be parts^ may be equal to the square of the oUicr. 


OPB&A.TIOK. 

Erect the perpendicular • • AD 

produce It towards • • . C 

Make . . • .AC 

equal to half . • . A B 

Upon the point . . .* C 

and with the distance • • C B 

Describe the arc • • • B D 

upon the point • • * • A 

with the distance • • • AD 

Describe the arc • • • D £ 

The line « • • • A B 

will be cut in the point « • E 

in the proportion required ; for if you make the 
rectangle A h ol the whole A B and part B it 
will be equal to tlie square A f made upon tlic 
other part » « * • A E 


PROPOSmON XL 

To divide a given fight Line in any Ratio proposed. 

Let A B be the line proposed to be divided accoiding to the ratios of C, D, E, F. 

OPCRATIOK. 


Upon the point or extremity 

• « 

A 

Didw at pleasure the line 

• • 

• AG 

Make * • 

• • 

AH 

eciual to the line or ratio 

• • 

C 

Make 

• • 

HI 

equal to the line 

« • * 

D 

hfakc m « 

f • 

IL 

equal to tlie lino 

• • 

£ 

Make 

e • 

IM 

equal to the line 

• • 

F 

Draw the line 

f • 

. 'ln. 

BM 

Draw the lines 

10, HP 

parallel to the Kne 


BM 

The line A B will be £vided in the points 
accoi'ding to Uie ratio demanded. 

?.0,N 
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PROPOSITION XII. 

To intAo 1^0* « giitea right Ltne fuio Rectangles, that shall ie in aMf gnm 

Rattojo one another. 

^ Let AB be the line upon urhich two rectaaglei are to bo made, which shall be 
to one another as C to JD. 


orBaaTiow. 


the rtght l)ile 


AB 

at ti\e point • 


. . £ 

in the ralto of 


CtoO 

Make the square 


. ABHF 

praw^ the line 


. . £I 

parallel to the line 

• 4 

AF 

B E I H, A E 1 F, will be the rectangle required. 

The rectangle 

« 1 

, . AI 

is to the rectangle 

f i 

£H 

as the line . 

• 1 

0 

ts to the line 

• 1 

C 






















PROPOSITION X\. 

Jo make an Oval of any given Dimension, 


Let AE CD be the given size. 

Draw tlie two centres . . li E F F 

Draw tl)c semicircle • . . ,C C 

Upon the line . . . AD 

Divide ihc remainder cr tlio line A D in three equal 
parts, • . . . , 1 . 2 , 3 

Take two ot those part^, and mark it oit eac h side 
of the centre . . . H 

to • . • • G G 

Open eonipass to O G, and make the intersec- 
t'Ou F 1 , draw the four radii F G q, F G cj. 

Wnli the compass open GE, G E, draw part of the 
circle . , . qEq, qEq 

W All' rhe conip'iss open to F q, join die circle q q q q 


THE BM>. 


S. Gosnell, Primer, Little Queen Street, Ilolborn. 






